Different frequency of gene targeting events by the RNA-DNA oligonucleotide among epithelial cells.
A unique hybrid oligonucleotide composed of both RNA and DNA has been shown to correct a point mutation in a site-specific and inheritable manner in extrachromosomal and chromosomal targets. In order to develop new gene therapeutics for skin, we tested two oligonucleotides that were shown to create a point mutation in alkaline phosphatase and beta-globin genes in several epithelial cell types. Highly transformed epithelial cells (HeLa) exhibited a conversion frequency of 5% by both RNA-DNA oligonucleotides. In comparison, other immortalized epithelial cells (HaCaT) or human primary keratinocytes did not show any detectable level of gene conversion by the restriction fragment length polymorphism analysis, indicating less than 1% conversion frequency. The concentration of the oligonucleotide in the nuclei of HeLa cells was similar to that of HaCaT or human primary keratinocytes measured by a radiolabeled or a fluorescein-conjugated oligonucleotide. Moreover, the RNA-DNA oligonucleotide exhibited a prolonged stability in the nucleus. Thus, neither uptake nor nuclear stability of the oligonucleotide appears to be a limiting factor in gene targeting events under our experimental conditions. These results indicate that the frequency of gene targeting varies among different cells, suggesting that cellular recombination and DNA repair activities may be important.